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This invention relates to a flatting agent, to a
method for the production thereof, and to a coat-
ing composition containing the same. '

While many coating compositions dry to yield
a glossy surface when applied thereto, a large
proportion of the coating compositions used is
required to have a dull or rubbed effect in order
to possess a pleasing appearance as well as to have
utility.

Flat finishes may be obtained by incorporating
into coating compositions large amounts of pig-
ments, such as diatomaceous earth, clay, mag-
nesia, ete., in order to reduce the specular re-
flection by the films resulting therefrom. The
coating compositions containing pigments, how-
ever, are prone to become brittle upon drying,
because large amounts of these pigments must be
incorporated in order to obtain the required re-
duction of gloss. Furthermore, such coating com-
positions containing pigments Possess an exces-

sive tendency to settle, which may be somewhat -

controlled by the use of metallic soaps, such as
aluminum or zinc stearate. However, when such
soaps are employed, the adhesion and hardness of
the film are sacrificed. N

Certain natural resins, such as Batu, may also
be incorporated as flatting agents into casing
compositions, as has been described by Mantell,
Kopf, Curtis and Rogers on page 301 of their book
entitled “Technology of Natural Resins” (1942).
However, natural resins, when so used, have un-
desirable characteristics in that they lack uni-
formity in flatting effectiveness, produce flat var-
nishes which increase in gloss on ageing in the
container, yield films having increased gloss at
increased baking temperatures, and yield films of
low flexibility.

To avoid the use as flatting agents of pigments,
fatty acid soaps, and natural resins, with their
attendant disadvantages, there may be substi-
tuted the aluminum or zinc salts of rosins which
have been modified with phenolic resins. These
materials suffer, however, from the yellowing
qualities imparted by the phenolic resins, and
their solubility in various organic solvents is not
sufficiently low to enable them properly to be
classed as inert. Hence, due to the swelling ac-
tion of the solvents in the coating compositions
containing such salts, there takes place a notable
increase in the viscosity of the coating composi-
tion upon standing (sometimes gelation occurs),
together with a -variation in fthe flatting effect.
As a result, such rosin salts are not satisfactory
flatting agents. ‘The aluminum or zinc salts of
the rosin-maleic anhydride addition products
may also be employed as flatting agents. How-
ever, such salts are tog soluble in organic solvents,
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2 .
50 that they are not ideally suited as flatting
agents, even though yellowing is reduced as com-
pared to salts of phenolic-modified rosins.

The foregoing being briefly the state of the art,
it is therefore an object of this invention to pro-
vide a flatting agent which when added to a coat-
ing composition yields a product which is stable
when stored.

It is a further object of this invention to pro-
vide a flatting agent which retains its initial color
and does not darken when exposed in thin films
in coating compositions.

Tt is also an object of this invention to provide
a3 flatting agent which is stable when baked in a
film at a temperature of about 250° F.

Tt is an added object of this invention to pro-
vide a method for the preparation of a flatting
agent having the aforementioned and other ad-
vantageous properties.

The foregoing and other objects are accom-
plished in accordance with this invention by pre-
paring certain metallic salts of a Congo resin.
The salts are prepared in accordance with the
method of this invention by first preparing an
aqueous alkali metal hydroxide solution, dispers-
ing therein a Congo resin, and then precipitating
the resin under conditions of vigorous agitation
by the addition of a water-soluble salt of a metal
selected from the group consisting of aluminum,
magnesium, calcium, strontium, barium, zinc and
zirconium.

The following examples, which are to be consid-
ered not limitative, illustrate in detail the method
for the preparation of the flatting agent of this
invention.

Example I

3.8 gms. of sodium hydroxide pellets was dis-
solved in 350 ml. of water, and the temperature of
the solution was raised to 70° C. 50 gms. of pow-
dered Congo (powdered so that 100% passed
through a 100-mesh per linear inch U. S. Stand-
ard sieve) was slowly added to this warm solution
with constant and vigorous agitation. Care was
exercised that the temperature of the dispersion
did not rise substantially above 70° C. After all
the Congo had been added and the saponification
had proceeded for several minutes, the tempera-
ture was then slowly raised to 95-100° C. in order
to increase the rate and extent of the saponifica-
tion. No agglomeration of the Congo particles
took place at these increased temperatures.
After keeping the reaction mixture at 95-100° C.
for about 15 minutes, 400 ml. of water was added
in order to reduce the viscosity of the dispersion.
10.8 gms. of Al2(S04)3.18H20 (an amount suffi-
cient to neutralize all the caustic soda used for
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the saponification) dissolved in water was slowly
added to the slurry while the latter was being vio-
lently agitated, the agifation being necessary be-
cause as the precipitation proceeded the consist-
ency of the slurry increased very noticeably. At
frequent intervals the pH of the agitated slurry
was determined, and when the pH was between
four and five the addition of the aluminum sul-
phate solution was discontinued. The complete
batch was held at 95° C. for 10-15 minutes, and
was then allowed to cool. The precipitate was
thereafter separated, washed free of -salts, and
dried at a temperature of 50° C. The dried ma-
terial was a useful flatting agent in varnishes and
lacquers.
Ezxample I1

1,000 gms. of raw, crushed Congo gum (aver-
age particle size about one-fourth inch) and
1,500 gms. of solvent (prepared by adding two
volumes of methyl alcohol, one volume of ethyl
acetate and one volume of aviation gasoline to
100 volumes of a mixture containing 95.2 vol-
umes of 190-proof ethyl alecohol and 4.8 volumes
of methyl alechol) were charged into a five-liter
flask. ~The flask was then heated on a water-
bath to reflux temperature, and the charge was
agitated as completely-as possible in view of the
sticky, spongy nature of the warm, solvent-
swollen Congo. -After 30 minutes of refluxing,

the solution was separated from the unextracted

Congo, and 1,000 gms. of fresh sclvent was added.
The mixture was then refluxed as before, and the
unextracted Congo was again separated from the
solvent. .The extraction process was again re-

5

10

15

4
was then slowly added 100 gms. of the crushed
extracted Congo having an average particle size
of about three-sixteenths inch. The reaction
mixture was maintained -at that temperature
with constant and vigerous agitation until the
major porticn of the Congo had dissolved, after
which the mixture was heated to 95° C. and held
at that temperature until the resin was com-
pletely and uniformly dispersed in the mixture.
800 gms. of water was thereafter added and the
mixture again heated to 95° C. Continuing the
agitation, there was then slowly added to the
Congo salt solution a solution containing 30 gms.
of Ala(804)3.18F20 in 75 gms. of water until the
pi -value was between four and five. Accom-~
panying the transition of the mixture from alka-
1ine to acid conditions, it was noted that the thin
slurry thickened and then again became thin.
‘The. precipitate was washed until free of -water-

20-scluble salts, and then dried at a temperature-of
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peated with & third charge of 1,000 gms. of fresh ™

solvent. -After this third extractien, the mate-
rial remaining in the flask was considered to be
the unextractable portion of the Congo gum, and
amounted tc about 709% of the total -original
charge thereof. This unextracted material was
separated, dried, and then powdered in-a-ball
mill  until 1009% passed through a 100-mesh
screen.

10 gms. of sodium hydroxide was dissolved in
700 gms. of water. The solution was-heated to
70° C.,.and 100 gms. of the powdered, unex-
tractable Congo added therete. “Themixture was
held at this temperature with constant agitation
until the major portion of the gum “had - dis-
persed. ‘The mixture was.then heated to 95°
and held at that temperature with mixing until
the gum was dispersed completely. The mixture
was thereafter diluted with 800 gms. of “water
and again heated to '95° C. To the vigorously
agitated Congo. salt solution, there was slowly
added a sclution of ‘30 gms. of Al(S04)3.181:0
in 75-gms. of water until the p¥ of the mixture
was between four and five. ‘Accompanying:the
transition of the mixture from -alkaline to -acid
conditions, it- was noticed that the thin slurry
thickened and then again became thin. The pre-
cipitate was washed free of -water-soluble salts
and dried at a temperature of 50° C. The dried
material was a useful flatting agent in varnishes
and lacquers.

Example III which {fellows illustrates the
preparation of a flatting agent using the- sol-
vent-soluble portion of raw.Congo obhtained. by
exaporating the sclvent used in the extractions
of Example 1I.

Example II

10. gms.-of sodium hydroxide was dissolved in
700 gms. of water, after which the solution was
“heated to 70°.C, :To the heated solution:there
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about 60° C. The precipitate was a useful flat-
ting agent for: use in-varnish and:lacguer com-
positions.

Example IV

15.2 gms. of sodium hydroxide pellets was dis-
solved in 1400 ml. of water, after which the tem-
prerature of the solution was raised to 70° C. ‘200
gms. of pcwdered Congo (having an average par-
ticle size of 10 microns and; prepared by ‘a proc-
ess utilizing impact and attrition between par-
ticles in a curved :tube in which the- particies
were driven.around by energy in the form of
compressed air) .was slowly added to the warm
solution with ~constant and vigorous stirring,
Care was exercised:that the temperature of the
dispersion did not rise substantially above 70° C.
After all the Congo had bheen added and the
saponification had proceeded for several min-
utes, the temperature of the mixture was then
slowly raised to 95-100° C. After keeping the re-
action mixture at 95-160° C. for abcut 15 min-
utes, the batch was diluted with 1600 gms. of
water and there was then added with vigorous
stirring a solution-of 40 gms. of Al2(S04)3.18H:0
in 100 gms..of water until the pH of the-agitated
slurry was between four and five. The complete
batch was. then held at 95° C. fori0-15 minutes,
then cooled, and the precipitate separated. The
precipitate was then washed free of salts, and
dried at a temperature. of 50° C. The dried ma-
terial was a useful flatfing agent in varnishes
and lacquers. -

Examples V through VII which follow illustrate
the preparation of ~organo-metallic flatting
agents conftaining metals other than aluminum,

Example V
Grams
(1) Powdered Congo — oo 100
(2) NaOH _ . __ 7.6
(3) Water 375
(4) Water . e 325
(5) Water 800
(8) Ca(CaH302)2HsO _ oo 17.6
(D Water - . 100.0
-Example VI
Grams
(1) Powdered CONngo — oo 100
(2) NaOH e 7.6
(3) Water 375
(4) Water 325
(8) Waber e e 800
(6) Zn(CeH302)2.2H20 o 18.3
(1) Waber . e e 150.0
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Examole VII

” . Grams
1) Powdered CONgO ool 100
(2) NaOH e 7.6
(3) Watel oo 375
(4) Water - 325
(5) Water e e 800
() Zr(NO3) e XHO —ceeeeeeeem 22.5
(7)) Wabter e 100

10

The quantity of zirconium nitrate given here was
sufficient in this particular experiment, but will
vary somewhat, depending upon the water con-
tent of the zirconium nitrate employed. The
quantity of zirconium salt used should be suffi-
cient to lower the pH of the mixture containing
the saponified Congo to less than five.

Procedure for Examples V-VII

A solution of sodium hydroxide (2) in water ‘

(3) was prepared. To this solution at room tem-
perature was added the powdered Congo resin
(1), which was so finely divided that 100% passed
through a 100-mesh screen. The mixture was
then agitated vigorously for about 15 minutes,
during which time its appearance changed from
a thin, lumpy slurry to a viscous, smooth paste.
To the vigorously agitated paste there was then
added the additional water (4) in small incre-
ments. The object of this procedure was to ob-
tain a uniform dispersion of the gum in the
caustic solution, prior to heating the solution to
a- temperature -at which the undispersed gum
would congeal to undispersable agglomerates.
The mixture was then heated to 95° C. and held
there for about 15 minutes to complete the re-
action between the sodium hydroxide and the
powdered Congo, after which additional water
(5) was added. The mixture was then again

heated to 95° C., and the solution of the soluble

metallic salt’ (8) in water (7) was added slowly.
When the addition of the water solution of the
metallic salt was about complete, it was mnoted
that the slurry, which had until then been thin

in consistency, thickened momentarily to a heavy -

consistency and then, without further addition
of the solution containing the salt, thinned out
once more. The entire procedure up fo this point
was carried out under vigorous agitation. Final-
1y, the precipitate was washed until free of water-
soluble salts, and then dried at 60° C. to yield a
product which was a useful flatting agent in
varnishes and particularly in lacquers.

The products of Examples V-VII resemble each
other quite closely and are effective flatting
agents, although a somewhat higher concentra-
tion of these products in a coating composition
is required than is required of the correspond-
ing aluminum product, in order to achieve the
same degree of flatness in a coated surface.

The foregoing examples illustrate the prepara-
tion of the flatting agent of the present inven-
tion by agitating vigorously a heated aqueous
medium containing a Congo resin and an alkali
metal hydroxide (for example, sodium hydroxide,
potassium hydroxide and lithium hydroxide) for
a period of time sufficient to complete the saponi-
fication of the resin and thereafter with vigorous
agitation precipitating the resin as a water-in-
soluble salt by the addition to the stirred mix-
ture of a water-soluble salt of aluminum, mag-

nesium, calecium, strontium, barium, zine and

zirconium.
The flatting agent of this invention may be
prepared from any fossil, semi-fossil or semi-
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recent. vesin of the Congo typé having 4 direct
acid number above about 60. As examples I, IL
and IV-VII show, when raw Congo or that por=
tion of Congo which is insoluble in alcohol, ace-
tone, methyl ethyl ketone, ete. is employed in
the preparation of the flatting agent, the resin
should be so finely divided that substantially
100% of it will pass through a screen containing
100 holes per linear inch. With larger sizes of
the raw Congo or the solvent-insoluble portions
of Congo, there results a poor saponification,

which results in a generally inferior product in

that it possesses less flatting-power and is diffi-
cult to grind and incorporate into a -vehicle. On
the other hand, when the alcohol, acetone, methyl
ethyl ketone, etc.—extractable portion of Congo
and the remaining resins of the Congo type are
used, the size of the pieces of resin employed as
a reactant is not critical. However, in order
that the saponification may proceed at a de-
sirable rate when such solvent-extractable por-
tions of Congo or other resins of the Congo type,
are employed, it is desirable that the particle size
of the resin utilized be less than about % inch in
diameter.

Furthermore, in order that the reaction may
proceed rapidly, it is preferable that the saponi-
fication of the resin with the alkali metal hy-
droxide be effected at a temperature above about
50° C., although temperatures as low as room
temperature may be used. Care should also be
exercised, however, that the temperature at which
the initial saponification is effected is not too
high (e. g., above 100° C.), higher temperatures
giving rise to excessive aggregation of the parti-
cles of resin. In fact, when raw or the solvent-
insoluble portion of Congo is used, it is advisable
to maintain the saponification temperature below
about 80° C. during the initial saponification of
the resin (see Examples I, IT and IV-VID), in
order to prevent the softening of the resin and
the formation of lumps. However, after the raw
or solvent-insoluble portion of Congo has been
partially saponified, the saponification tempera-
ture may be raised with no deleterious effects,
as the aforementioned examples indicate.

Any water-soluble. salt of aluminum, magne-
sium, calcium, barium, strontium, zine and zir-
conium may be used for reaction with the Con-
go-alkali metal soap. Among stuch salts are cal-
cium chloride, calcium nitrate, calcium acetate,
aluminum chloride, aluminum nitrate, basic alu-
minum acetate, zine chloride, zinc nitrate, barium
chloride, barium nitrate, barium acetate, stron-
tium chloride, strontium nitrate, magnesium
chioride, magnesium sulfate, zirconium sulfate,
zirconium nitrate, zirconyl chloride, ete.

After the flatting agent is formed by the reac-
tion of the alkali-metal salt of the Congo resin
and the water-soluble salt of the desired metal,
the product may be recovered in a pure and use-
ful form by washing it until substantially free
of water-soluble salts, followed by a drying of
the washed material. The drying of the final

; product is preferably carried out at a tempera-

ture below about 80° C., hecause above this tem-
perature the particles may coalesce with a result-
ing decrease in the flatting power of the product
and also a darkening of the films formed from
the composition into which it is incorporated.
However, once the final product has been dis-
persed in a varnish or lacquer vehicle and ap-
plied as g film, the film may then be force-dried
at temperatures of about 250° F. with very little

Jloss in fatting efficiency and no increased yel-
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- lowing: due: to-the presence of the-flatting; agent.

In:.incorporating. the flatting agent-into:a:var-
-nish..or:alkyd .coating. composition, .the *flatting
~agent.should first . be :ground with .low-solvency

ipetroleum: thinners to:form a paste. ‘This.is.ef~ -

fected .by:combining, for .example, 25 parts :by
‘weight. of flatting agent.with:75:parts:by-weight
-.of :mineral : spirits . (boiling .range .150-207° .°C.,
.aniline -point 50° C.), and .thereafter cgrinding
.the mixture in a ball mill: for.16=24 hours. The
resulting paste.is smocth.and buttery, and can
~be incorporated:into a clear or: pigmented var-
-nish .or alkyd -vehicle . by :simple -stirring, .De-
-pending .upon the .varnish or vehicle :employed

and .the flatting desired, up.to about :40% :by-

sweight of-flatting. agent, based upon:the content
-of total non-volatiles in the composition, may be
used. .Preferably, the.flatting .agent will. .com-
.prise 15-30%. of the vehicle,; based:upon the non-
volatile content thereof.

:When' the flatting .agent of the present. inven-
tion .is incorporated. into:flat varnish. composi-
~tiens:thinned: with mineral- spirits, the flatting
.agent may have.a tendency.to settle out. Tt is
possible, however, to cause the flatting. agent to
be  permanently suspended in the.composition
by the addition .thereto of small amounts. of
highly: polar solvents, such as. normal butyl alco-
hol and the monobutyl ether of ethylene.glycol.
These solvents should be added.to the composi-
tion after grinding the flatting agent into a paste
sand .prior:to the final let-down thereof with:the
-varnish or alkyd .composition. Xylol-thinned
flat ralkyd . coating compositions .containing the
flatting .agents -of this invention do mot possess
-this . settiing property, due to the large amount
of-the xylol present, and in the case of such com-
positions no solvent: precautions are.necessary.

As a further example of the first method ¢f in-
corporating the flatting agent into the vehicle,
.there may be prepared. by grinding in.a pebble
mill for 16-24 hours a composition containing
25% . of the flatting agent, 60% ‘of mineral spirits
and 15% of n-butanol. This paste ‘may be let
down simply by stirring 40 parts of it into 2 10-20
gallon oil length varnish containing 50% of non-
volatiles or by stirring 46 parts of it into 54 parts
of a 25 gallon oil:length varnish containing 50%
.of non-volatiies.

As a more specific example of the preferred
method of incorporating the flatting agent into
a varnish ‘when a petroleum thinner of low-sol-
vency power is used in preparing: the. paste, 12
parts of the flatting agent.and 35 parts of mineral
spirits:are ground in a ball mill for 16=24 hours,
‘after: which 3 parts of butanol are added with
thorough stirring. To this: paste there is-then
added with good agitation ‘50 parts of :a .70%
non-volatile varnish.

The incorporation of the flatting agents. of the
present invention into clear or pigmented lacquers
parallels the preparation of fat varnishes. ‘For
example, a paste which may be further reduced
with lacquer afier grinding may be prepared.by
grinding for 24-36 hours in a pebble mill: a com-
position containing 5.7% of dry % ‘second nitro-
cellulose, 3.0% of ethyl alcohol, 5.3%. of blown
castor oil, 20.0% of butyl acetate, 10.0% of ethyl
acetate, 15.0% of butyl alcohol, 31.0% . of toluol
and 10.0% of the flatting agent. The resulting
paste may be let down simply by stirring 18.2%
of it with 81.8% of clear lacquer. On.the other
hand, the. flatting agent. of the present inven-
tion may be incorporated into a lacquer vehicle

simply by grinding 2-5% of it:with 95-98% of a -
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clear lacquer containing.15-20% of nitrocellulose

:inza.pebble mill for 16~24 hours, followed by a

dilution of .the. composition with: sufficient solvent

=to attain the desired final viscosity.

‘The_ flatting agent. of this_invention is valuabie
in<that_it possesses. high flatting power and has
excellent. stability .when. ground into a paste and
:when _incorporated .into .a finished varnish .or
lacquer.composition. Varnishes containing the
flatting agent show an exceedingly small after-

‘bodying $endency, and can be.-baked.at reason-
-ably :high ‘temperatures (e. g., :250°.F.) :without
~appreciable:after-yellowing due io .the presence
-of-theflatting agent.
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“I-claim:

‘1.:A -product -suitable for . use as a flattening
agent comprising:a metallic.salt of a raw, non-
pyrolized resin and particles of non-acidic mu-
terial of *the:resin-in-its eriginal raw, insoluble
state .dispersed- threughout ~said salt, said par-

-ticles ;being. sufficiently large that films formed

from.  coating .compositions  containing .15% of
said:particles: based on the total :weight of neon-

-volalites- of the coating composition will have a
-relatively “flat” surface, the resin being one from
~the: group-consisting-of the fossil, semi-fossil and
semi-reeent - Congo -resins, and the metal being

.one from.the group consisting of-aluminum, mag-

-nesium, . ealcium, - strontium, -barium, zine and
- Zirconium.

72. The:product-of .claim 1, in which the metal

-is-aluminum.

.3. The:product .of:-claim 1, in which the metal

-is-zine.

4.7 The method; of:preparing a-product of claim
1 whichi.comprises -dispersing a raw, non-poly-

-merized :material from the eclass consisting of
-fossil, ssemi-fossil.and semi-recent congo resins
-inra heated aqueous solution of an-alkali metal

hydroxide,.and-adding-to said: dispersion g water-
soluble:salt; of-a metal selected from the group

consisting of -aluminum, -magnesium, calcium,
-strentium,barium,zine.and zirconium.

:5. The method of claim 4, in whieh the water-

5.-solublesalt is.an.aluminum salt.

6. The method of claim.4, in which the water-

:soluble-salt is a zinc salt.

1. -A-#flat” -coating  composition -consisting es-

-sentially-of-a-film-forming: liquid of a type com-

‘monly ;employed : in- varnishes-and lacquers and

s up:to ahout 40%:.0f a compound of claim 1, based
.upon -the :total content of ‘non-volatiles of the

composition.
8.:A :“flat” . coating . composition consisting es-

.sentially-of-a:film-forming lquid. of.a type com-
Jmonly -employed in-varnishes -and lacquers and

up to:-about.40 % of a compound: of:claim 2, based

upon :the:total .content of non-volatiles of the
~composition.

9.-A~flat” .coating:composition consisting es-

-sentially of a film=forming liquid of a type com-
monly. .employed: in: varnishes and lacquers and
up:torabout: 40 % of a.compound of claim 3, based
“upon tthe mtotal content of non-volatiles of the
_composition.

10. The method -of . preparing the product of
elaim 1 which comprises dispersing the resin in

-a:state .of subdivision -such  that .substantially
1100% ~thereof will pass through a screen having
:100 holes -per linear-inch, in = heated agueous

-:solution: of .an-alkali~-metal hydroxide, and add-~

;ing “to . said: dispersion a water-soluble salt of

aluminum.
11."The method: of claim ‘10 in which the dis-

:persion of‘the resin in‘the solution of the alkali-
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